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Abstract
Background—Resilience is a positive health outcome identified by the Committee on Future
Direction for Behavioral and Social Sciences as a research priority for the National Institutes of
Health. The Resilience in Illness Model (RIM) was developed from a series of qualitative and
quantitative studies, to increase understanding of how positive health protective factors (i.e. social
integration, family environment, courageous coping and derived meaning) may influence
resilience outcomes. The RIM also includes two risk factors, illness-related distress and defensive
coping.
Objective—The purpose of this two-part paper is to report on evaluation of the RIM for
adolescents/young adults with cancer (AYA). Here, in Part 1, our purpose is to describe the
exploratory RIM evaluation and in Part 2 we describe the confirmatory RIM evaluation.
Methods—An exploratory evaluation of RIM was done using exploratory latent variable
structural equation modeling with a combined sample from two studies of pre-adolescents, and
AYA with cancer ages 10 -26 years (n=202).
Results—Results, including goodness-of-fit indices, support the RIM as a theory with a high
level of explained variance for outcomes of resilience (67%) and self-transcendence (63%).
Variance explained for proximal outcomes ranged from 18% to 76%.
Conclusions—Findings indicate that, following confirmatory testing, the RIM may be a useful
guide to developing targeted interventions that are grounded in the experiences of the AYA.
Implications for Practice—Increased understanding of the AYA cancer experience to improve
holistic care.
In 2001, the Committee on Future Directions for Behavioral Health and Social Science
Research at the National Institutes of Health urged increased research on positive health,
defined as the “biological, behavioral and psychosocial factors that contribute to resilience,
disease resistance, and wellness” (p.3).1 Specific to resilience, the committee recommended
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investigations to advance knowledge of resilience in the face of life adversity, giving
particular emphasis to studies of protective resources that influence resilience and quality of
life.1 Since 2001, increased research has enhanced our understanding of resilience, which is
now primarily considered from a systems perspective, examined through multilevel analysis,
and focused on understanding dynamics of how individuals adapt and change. 2–4 The
purpose of this two-part paper is to report on evaluation of the Resilience in Illness Model
(RIM), formerly named the Adolescent Resilience Model.5 Through a series of qualitative
and quantitative studies conducted over 27 years, the RIM was developed to understand
positive health processes and outcomes of adolescents and young adults with chronic illness,
especially cancer.5–9 In Part 1, we describe the exploratory RIM evaluation and in Part 2 we
describe the confirmatory RIM evaluation.
BACKGROUND
Cancer-related Concerns of Adolescents and Young Adults with Cancer
Adolescents and young adults with cancer (AYA) are a significant, yet neglected population
that straddles both pediatric and adult cancer communities. Cancer is the leading cause of
death by disease for AYA in the United States, and outcomes for AYA with cancer are not
as good as those of younger children and some adults.10 Adolescents and young adults
encounter numerous stressors specific to their cancer diagnosis, its treatment, and its
potential late effects. Research indicates AYA have ongoing uncertainty about cancer-
related concerns, and experience numerous unpleasant symptoms, altered body image and
identity issues, social isolation, increased dependency, and decreased cognitive and
academic abilities.11–14 In addition, AYA cancer survivors have more adverse general
health, mental health, and functional impairment than their siblings without cancer, and high
fear of recurrence.15–17 Adolescent cancer survivors also have greater identity status
concerns related to disclosing their cancer diagnosis, as well as more symptoms of post-
traumatic stress disorder than younger childhood cancer survivors.17
The poor outcomes for AYA with cancer are attributed to several factors, including lower
enrollment in appropriate clinical trials and unique developmental and psychosocial
issues.10 Adolescents and young adults pose a special challenge for health care providers
because of their decreased adherence to treatment.18 Similar to their healthy cohort, they
may also choose to be involved in high risk behaviors long-term.18 Adolescents and young
adults generally do not receive adequate psychosocial services and very little theoretically
based research has been conducted on interventions to help AYA with cancer positively
adjust to the cancer experience.17,19
Protective Factors Fostering Resilience in Adolescents and Young Adults
While cancer-related stressors clearly have the potential to negatively influence outcomes,
research also indicates there are protective factors that can buffer the adverse effects of
having cancer. Support from health care providers, family, and friends are identified as ways
to buffer concerns of adolescents/young adults with cancer.20–22 In addition, there is
consistent evidence that individual protective factors of positive coping, spirituality, hope,
purpose in life, and optimism contribute to better psychosocial adjustment.23–25
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Development of the Resilience in Illness Model
Development of the RIM is guided by two worldviews—First, Lifespan
Development provides a worldview that universally occurring development (e.g., puberty) is
only one influencing factor on maturity;26,27 other factors include individual experience,
global historical events, and contemporary contexts. Relevant to resilience is the influence
of unique individual experiences that can accelerate maturity (e.g. receiving a cancer
diagnosis at age 15 and facing the possibility of death), global historical events (e.g. ways
the 911 attack on the USA influences age cohorts differently) and, contemporary contexts
(e.g. the influence of new social media on ways adolescents interact with peers).27 Second,
the Meaning-based Model worldview proposes that, to effectively predict and influence
health outcomes, it is insufficient to merely consider the impact of disease on function. 28 A
holistic understanding of an individual’s perceptions of their situation, (i.e., one’s meanings,
patterns, and experiences of illness and one’s autonomy, beliefs, choices, and relationships
with others) are also necessary.28
Model Development and Preliminary Model Evaluation—Using mixed methods
research approaches described by Haase and colleagues,9 several studies were done to: 1)
develop the RIM through inductive approaches; and 2) evaluate the RIM through instrument
and model testing.7–9,29 Briefly, to assure adolescent/young adult experiences of dealing
with chronic illness were accurately reflected and measured in the model, we conducted
RIM development studies using phenomenology, simultaneous concept analysis, and
instrumentation methods. Participants in these studies included adolescents/young adults
with life-threatening and non-life threatening chronic illnesses (primarily cancer, but also
asthma, cystic fibrosis, and scoliosis) between 11 and 21 years. Based on these RIM
development studies, we defined resilience as “the process of identifying or developing
resources and strengths to flexibly manage stressors to gain a positive outcome, a sense of
confidence, mastery, and self-esteem” (p.125).7
Model evaluation is a step-wise process of testing and refining alternative exploratory
models and then, using data from a different sample, doing a confirmatory analysis of the
best fitting exploratory model. For RIM evaluation, we used a latent variable structural
equation modeling approach. This advanced statistical approach provides a way to more
fully capture the complexity of human experiences by combining multiple measures of
constructs into latent variables.9
Our first RIM tests were done to assess the psychometric properties of the measures and
specify a latent variable model.9 From these studies, protective and risk factors and their
relationships to resilience outcomes were specified as depicted in Figure 1; definitions for
each latent variable are in Table 1. Briefly, the RIM latent variables that were hypothesized
to positively affect resilience outcomes directly or through other variables included the
protective factors of social integration, family environment, courageous coping, and derived
meaning. The RIM latent variables hypothesized to negatively affect resilience directly or
through other variables included the risk factors of illness-related distress and defensive
coping. The outcome latent variable for the RIM was resilience, which was hypothesized to
include three indicators: a sense of confidence, self-esteem, and self-transcendence.a
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DESIGN AND METHODS
The exploratory model test reported here used a cross-sectional, theory-evaluation design.
To have an adequate sample size to test the full model depicted in Figure 1, data were
combined from two studies, hereafter called RIM 1 and RIM 2. RIM 1 was cross-sectional.
RIM 2 was done with a repeated-measures design, however only baseline data obtained at
diagnosis were used for the RIM evaluation.
Sample and Setting
Demographic information for RIM 1 and RIM 2 are summarized in Table 2. RIM 1,
completed in 1999, used a convenience sample of non-hospitalized, English-speaking pre-
adolescents/adolescents/young adults with cancer, ages 10 to 26, whose time since diagnosis
ranged from <1 year to 18 years.9 RIM 2, completed in 2004, used a convenience sample of
hospitalized or non-hospitalized, English-speaking pre-adolescents/adolescents/young adults
who were newly diagnosed with cancer. There were no restrictions on the type or stage of
cancer in either study. Adolescents and young adults with cognitive disabilities were
excluded. Following institutional human subjects approvals, participants were recruited from
study-eligible adolescents/young adults seen in large medical centers in Oklahoma, South
Carolina, and Vancouver, British Columbia (for RIM 1 only); Arizona, California, and
Indiana (for RIM 2 only). With the exception of two sites, all had a children’s hospital and
all sites provided tertiary care in metropolitan areas that serve large catchments with
culturally diverse urban and rural populations.
Procedures
Each participant, and a parent or guardian in the case of minors, was approached about the
study by a clinical nurse specialist or social worker who worked in the setting. Among those
who were eligible and approached, refusal rates across the study sites ranged from 10 to 15
percent. Examples of reasons for declining to participate included lack of time and feeling
too sick. After giving informed consent and/or assent to participate, the AYA in both studies
completed a booklet of RIM instruments while in the health care setting or at home
following a period of instruction. The booklet was designed to be user-friendly and included
encouraging comments and ethnic- and gender-varied pictures. The study participants were
asked to complete the questionnaires without discussion with parents or others. For
participants who completed the booklet in the health care setting, the data collector was
available to answer questions about format or meanings of words. For participants who took
the booklets home to complete, arrangements were made for a follow-up phone call to
answer questions. Participants were encouraged to record questions that arose as they were
completing the booklet. The booklet of instruments was to be completed and returned in a
stamped, self-addressed envelope within a 24-hour period. In a few cases, the AYA was too
ill to complete in the timeframe; in these cases they returned the questionnaires when they
could complete it within a two week period. The estimated time-on-task to complete the
aIt should be noted that a second outcome variable, quality of life, defined as sense of well-being, included in previously published
papers on the RIM, was omitted in this evaluation of the RIM due to inadequate sample size to accommodate this additional distal
variable.
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booklet was between 45 and 120 minutes. A monetary incentive of $5.00 was provided in
RIM 1 and $10.00 in RIM 2 for each data collection time.
Measures
Summary psychometric properties, including reliability, of the indicators used in this final
(best fitting) exploratory measurement model are presented in Table 3. Each measure was
selected from established measures or developed when necessary, depending on whether
potential established measures’ were congruent with the qualitatively derived theme
categories from our preliminary model generating studies.7,9 As evidence of internal
consistency reliability, Cronbach alpha coefficients for full measures were in an acceptable
range from .78 to .94. As expected, four subscale indicators that included only 4 to 5 items
had lower Cronbach alpha coefficients (.64 to .65). In addition to Cronbach alpha evidence
of internal consistency, the fit of the final exploratory measurement model (Figure 2)
supports the construct validity of the individual measures. The following brief descriptions
of the instruments are ordered according to latent variables in the final exploratory RIM (See
Figure 1).
Illness-related Distress (Risk Factor) included measures of symptom distress and
uncertainty in illness. The Symptom Distress Scale 30 assesses 10 symptoms, such as pain,
nausea, and insomnia. Verbal anchors describe symptom intensity, with a higher score
indicating higher distress. The Mishel Uncertainty in Illness Scale-Revised31 consists of two
factors: complexity and ambiguity. When the measurement model was initially run as
specified, the complexity subscale captured the majority of the variance in uncertainty
associated with Illness-Related Distress. To retain the theoretically derived and holistic
meaning of uncertainty in illness conceptualized by Mishel,31 we used a mean score of the
complexity and ambiguity subscales for this study.
Social Integration (Protective Factor) included two one-dimensional measures, Perceived
Social Support from Friends32 and Perceived Social Support from Health Care Providers.
The latter scale was adapted from items on the Perceived Social Support-Friends scale and
items reflect characteristics of health care provider relationships described by participants in
our qualitative studies.
Family Environment(Protective Factor) included three measures that are central to family
environment: adaptability and cohesion, communication, and family strengths 33 and one
indicator of perceived social support from family.32 The Family Adaptability and Cohesion
Scale II measures perceived adaptability and cohesion of family members. The Parent -
Adolescent Communication scale measures adolescents’ views regarding their perceptions
and experiences of communicating with each parent rated separately. The two subscales,
Open Family Communication and Problems in Family Communication respectively measure
positive and negative aspects of communications within a family. For this study, when the
AYA completed forms for both father and mother, a total communication with parents
scores were computed by averaging the mean scores from communication with the mother
and the father. By combining the mean scores, important information was retained that
would have otherwise been lost because of different family configurations (single versus
dual parent households) and we were then able to examine combined parent influence.
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Family Strengths measures pride and loyalty (the individual’s perception of the family as a
worthy group) and accord (attitudes relating to a family sense of mastery). Perceived Social
Support - Family measures the extent to which individuals perceive their needs for support,
information, and feedback are fulfilled by family.
Defensive Coping (Risk Factor) and Courageous Coping (Protective Factor)were measured
by subscales of the Jalowiec Coping Scale-Revised, selected based on preliminary analysis
of psychometric properties.34 Defensive coping was measured by emotive and evasive
subscales. Courageous coping was measured by confrontive, optimistic, and supportant
subscales. Although coping items are scored once for use and then for effectiveness, only
the use scores were included in this analysis. Also, based on our previous work, we found
that emotive coping captured the majority of the variance in defensive coping. However, in
order to retain the qualitatively and theoretically derived meaning of defensive coping, a
mean of the emotive and evasive subscales scores was used in this and subsequent analyses.
Derived Meaning (Protective Factor) included indicators of hope and spiritual perspective.
The Herth Hope Index consists of three subscales: Temporality/Future, Positive Readiness,
and Expectancy/Interconnectedness.35 Based on small loadings in our preliminary analyses
to identify the best fitting measurement model, the Temporality/Future subscale was not
included in the final exploratory measurement model used to test the full model. Spiritual
Perspective was measured by the Reed Spiritual Perspective Scale which has two parts:
frequency of spiritual practices/behaviors in the respondent’s life and spiritual beliefs.36
Outcomes in the final measurement model were measured by indicators of self-
transcendence and resilience. The Reed Self-Transcendence Scale measures activities and
perspectives individuals engage in to expand their boundaries. 37 This scale was originally
developed for older adults and we dropped one item that decreased the Cronbach alpha
coefficient in our preliminary analysis of psychometric properties. The item, “reflecting on
the past,” is apparently not reflective of AYA experiences. The Resilience in Illness Scale
was developed to reflect findings from the theme category titled “Resolution” in our
qualitative study of courage in which resolution was characterized by a sense of mastery,
competence, and accomplishment, as well as a feeling of growth having taken place and
motivation to continue to maintain and improve the situation and help and inspire others. A
feeling of acceptance is also evident as the individual acknowledges that the experience has
contributed to whom and what he/she is.7
Although we initially included measures of self-esteem and confidence/mastery as indicators
of resilience, these measures were not included in the final exploratory measurement model.
Self-esteem was highly correlated with multiple indicators and had strong cross-loadings on
multiple factors. The global measure of confidence competed with the context-specific
Resilience in Illness scale to capture variance, so we opted to use only the more context
specific Resilience in Illness measure in the final exploratory measurement model.
Analysis
Data analysis occurred in three phases: preliminary demographic and psychometric analysis,
development of the measurement model, and test of the structural model.
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Phase 1—In preliminary analysis, item and scale analyses were conducted using SPSS for
Windows 11.5.2.1. Psychometric properties of reliability and validity of each of the scales
and subscales were estimated for the sample. Sums and means were computed for scales that
demonstrated adequate internal consistency reliability (Cronbach alpha coefficient >.70) and
construct validity (exploratory and confirmatory factor analysis procedures). Descriptive
statistics were then used to examine scores for each of the scales (e.g. range, mean, standard
deviation, skewness, and kurtosis). Transformations to improve normal distribution curves
were considered. Next, parametric statistics (e.g. t-test and ANOVA) were used to explore
differences between subsets of the sample based on group membership for each of the
variables (e.g., study [RIM 1 vs. RIM 2], age, sex, race, age at onset of diagnosis, time since
diagnosis, and household income). Then, bivariate correlations were examined to obtain a
preliminary sense of the nature and strength of relationships (Table 4). Finally, a covariance
matrix was generated for use in the exploratory structural equation models.
Phase 2—For both phase 2 and phase 3, measurement and full structural model testing was
done using the EQS 6.1 for Windows program.38 Maximum likelihood estimation was
performed on the covariance matrix from subjects for whom complete data were obtained on
relevant variables (n=189); this was 94% of the participants in the combined RIM1 and
RIM2 sample. Subjects excluded from the analysis due to missing data were similar to those
included with regard to health and demographic characteristics.
Confirmatory factor analysis was done to estimate the goodness-of-fit of the hypothesized
indicators in the measurement model. With all parameters appearing in order and no special
problems encountered during optimization, the chi-square test (criteria chi-square > .05
indicating the model does not significantly differ from the data) and measures for goodness-
of-fit (values between .95 and 1.0 indicating an acceptable fit) were reviewed, e.g., the Non-
Normed Fit Index (NNFI); the Comparative Fit Index (CFI); and the Bollen Fit Index
(IFI). 39,40 These goodness-of-fit indices are estimates of the proportion of information in
the covariance matrix that is explained by the model. These indices all range from 0 to 1,
with values .95 or above indicating good fit.41 Another fit index, the Root-Mean-Square
Error of Approximation (RMSEA), is a value that ideally should be <.05.42
Next, the number of iterations for convergence and largest standardized residuals were
considered. The critical ratio levels (z-score > 1.96) indicating the level of significance (p < .
05) of the factor loadings for each of the indicators, the variances of the independent factors
and error terms, and correlations between each of the factors were reviewed. The Wald test
for dropping parameters and the Lagrange Multiplier test for adding parameters were
considered. The path loading from the unique error term and the path loading from the factor
to the specified indicator were placed in the best fitting measurement model.
Phase 3—The best fitting measurement model was then used to examine the hypothesized
structural model. Paths loadings and disturbance (error) terms were specified for each latent
variable in the structural model and examined iteratively using the same procedures and
criteria described above for the measurement model. The path loadings and amount of
variance explained (R2) are reported in the standardized solution. These values were then
placed in the best fitting structural model.
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Evaluation of model fit—Because the chi-square goodness-of-fit test, under adequate
sample sizes, has sufficient power to detect minor unimportant deviations from good fit, we
like many SEM practitioners place much greater importance on the fit indices (which serve
as effect sizes) than on the p-value from the chi-square goodness of fit due to the influence
of sample size on the p-value.
RESULTS
Sample Characteristics
In the combined sample (N=202) (Table 2), ages of the participants ranged from 10 (within
6 months of turning 11) to 26 years (M=15.83, SD=2.70). Age at time of diagnosis ranged
from less than one month to 21 years (M=12.11, SD=4.58). Time from diagnosis to data
collection ranged from less than one month to 18 years (M=3.76, SD=4.60). Preliminary
analysis revealed that none of the 20 variables in the final (best fitting) SEM model differed
by sex, race, current age, or household income. The only Bonferroni-adjusted significant (.
05 alpha/140 comparisons = .000357) differences on any of the 20 variables were between
perceived social support and the study group, age at diagnosis, and time since diagnosis
subgroups. These statistically significant magnitudes of differences were small and clinically
unimportant, and were therefore not included in the measurement or structural models; nor
was the SEM model estimated by subgroups, given the lack of differences by subgroups.
Measurement and Full Model Evaluation
The measurement model was estimated with the proposed indicators to assess the
measurement of the constructs and the strengths of the associations among them. Results are
shown in Figure 2. We decided to allow one indicator, family support, to load on more than
one latent variable since theory supported cross-loading of perceived social support from
family on both social integration and family environment. Each indicator was found to load
significantly on its construct (p < .0001). All measures had strong loadings. Modification
indices did not suggest any meaningful changes that would improve the fit. Both the
Bentler-Bonnett Non-normed Fit Index and Comparative Fit Index for the measurement
model were .95 and the Bollen Fit Index was .96, indicating a good fit. These findings
indicated that the measurement model fit well with the data, although the chi-square test
could be statistically rejected as a perfect fit (χ2 = (df = 142, n = 189) = 233.09, p < .00).
Having established a well-fitting measurement model, the structural model was then
estimated. When the structural model was tested as hypothesized, the chi-square test
indicated that the path model could be rejected as a perfect fit with fit indices that indicated
only marginally good fit. In a series of sequential runs using Wald and Lagrange tests, five
hypothesized paths were systematically dropped. In efforts to improve the fit between the
covariance structure of the data and the model, the outcome variable resilience was
separated into two manifest variables, self-transcendence and resilience. Derived meaning
was similarly separated into spiritual perspective and hope-derived meaning. Again using
theory to guide decision-making, five corresponding paths were systematically added.
Results of the final, best fitting exploratory model are displayed in Figure 3.
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For the structural model, the Bentler-Bonnett Non-normed Fit Index was .95 and the
Comparative Fit Index and Bollen Fit Index were .96, indicating the model is a reasonable
approximation to the data, although the chi-square test indicated that the path model could
be statistically rejected as a perfect fit (χ2 = (df = 152, n = 189) = 234.53, p < .00.). The
RMSEA was < .05. All the paths in the model were statistically significant at p < .05, except
the path from family functioning to courageous coping, which did not reach significance (p
= .21). The coefficients of all paths had the predicted signs.
DISCUSSION
Based on meeting all the criteria for goodness-of-fit of the several indices, the final
exploratory model was a reasonable approximation (although not perfect) to the data and
explained a high level of the variance for the separate distal outcomes of resilience (67%)
and self-transcendence (63%). These results supported our moving forward with a
confirmatory evaluation of the RIM that is described in Part 2 of this paper. Variance
explained for proximal RIM outcomes was also high: 52% of courageous coping and 76% of
hope-derived meaning. Thus, the findings suggest that confirmation of the best-fitting RIM
may provide a valid basis for understanding about the resilience process and specifying
potential target variables for interventions. There were some changes in paths and indicators
of latent variables from the hypothesized RIM; as a result, the best fitting exploratory model
does not accurately reflect the definition of resilience proposed by Haase (2009) and used in
this study. Based on results of the confirmatory measurement and full models, the definition
of resilience may need to be revised to more clearly distinguish between resilience as
process and resilience resolution as outcome. In the following sections, we discuss the
findings for each factor in the RIM measurement model and each factor and path in the RIM
structural model, starting with distal outcomes on the right in Figure 3 and progressing to
independent variables on the left. We also discuss study limitations.
Implications of Findings for Each RIM Factor
Resilience and Self-Transcendence—Although our preliminary qualitative work
indicated that self-esteem and confidence/mastery were indicators of resilience, neither self-
esteem or confidence/mastery measures fit well as indicators in the best fitting exploratory
RIM measurement model. Self-esteem measures are generally global, and may not be
sensitive enough to differentiate context-specific self-esteem (e.g. pride in how well one has
navigated the cancer journey) that AYA described in our qualitative studies. 7,29 Our
confidence/mastery measure was also global. Thus, we elected to use only the context
specific resilience measure in our test of the full model. Further study is recommended on
the sensitivity of global versus context-specific measures.
In the best-fitting exploratory structural model, the hypothesized resilience latent variable
was separated into two variables, resilience and self-transcendence. It is plausible that
resilience and self-transcendence play different roles as outcomes. The results indicate that,
whereas courageous coping contributes to both resilience and self-transcendence, self-
transcendence is strongly related to illness-related distress and resilience is related to hope-
derived meaning. The direct path from illness-related distress to resilience was picked up by
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self-transcendence, again suggesting that, when illness-related distress is severe or not
adequately clinically managed, it may be more difficult to transcend the treatment and
symptom-related concerns.
Four hypothesized paths to resilience —those from defensive coping, social integration,
illness-related distress, and family environment —were dropped in the final structural
model. This was possibly due to the strong mediating effects of courageous coping. These
findings support much of the literature on coping indicating that strategies that are positive,
such as confrontive, optimistic and supportant, enhance positive outcomes.43
Hope-derived Meaning—In the final structural model, the latent variable initially labeled
derived meaning was separated into two variables, hope-derived meaning and spiritual
perspective. Seventy-six percent of the variance in hope-derived meaning was directly
accounted for by illness-related distress, spiritual perspective, social integration, and family
environment. The significant paths from social integration and family environment are
consistent with findings from our qualitative studies. For example, participants told us of
specific ways that family, health care providers and friends fostered hope.7,29
We did not hypothesize a direct path from illness-related distress to hope. The literature on
hope is also unclear about the relationship of illness-related distress and derived meaning.
Further study is warranted to determine the patterns of hope-fostering mechanisms. The
paths from social integration and family environment support our qualitative research
studies findings, whereby participants in several studies told us of specific ways that family,
health care providers and friends fostered hope, such as re-assuring them of their own hope
for positive outcomes and praying for them.7,29
Positive and Courageous Coping—Fifty-two percent of the variance in courageous
coping was explained in the final exploratory RIM. The hypothesized path from social
integration to courageous coping was dropped and the illness-related distress path was
added. The hypothesized path from defensive coping was supported in a positive direction
with defensive coping serving as a mediator between illness-related distress and courageous
coping. The final model supports previous research that indicated defensive ways of coping
are necessary strategies used for protection of self in threatening situations.43
Family Environment—The five indicators of family environment focused primarily on
within-family components (cohesiveness, adaptability, communication patterns, perceived
family strengths, and family support). Although 27% of variance was accounted for by these
within-family components, more work needs to be done to explore the external-family
resources that support the family as they support the AYA with cancer. In addition, the
hypothesized path from family environment to courageous coping did not rise to the level of
significance. Family members may not know how to provide support for courageous coping
in the context of a new and stressful situation they are all facing, and further exploration of
patterns of family support over time is warranted. Research indicates that families struggle
with communication around the experiences of cancer and this is likely to be particularly
difficult for AYA and their family members. Family communication refers to family
members’ ability to communicate openly and clearly with one another, especially with
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regard to stressful issues (e.g., prognosis). Effective ways of communicating with
adolescents/young adults is key to their psychological well-being.44
Social Integration—Indicators of social integration—perceived social support from
health care providers and friends—explained 18% of variance in the final exploratory RIM.
These findings support previous research indicating perceived social support reduces
symptom distress.22,45 Other research also indicates that adolescents/young adults with
cancer who have strong social supports also have greater courageous coping and family
cohesion and are better able to adapt to the cancer experience and resume “normal” lives.21
Illness-related Distress—In the final exploratory RIM, illness-related distress,
consisting of symptom distress and uncertainty in illness, was significantly and positively
related to defensive coping and negatively related to social integration, derived meaning,
family environment, and transcendence. These findings indicate that illness-related distress
is central to the process of adjustment to cancer in terms of resilience and transcendence.
High uncertainty in cancer has been consistently linked to negative psychosocial outcomes,
including poor family relationships, psychological distress, anxiety, impaired sense of
mastery, and lowered quality of life.25,31,46
Spiritual Perspective—We had originally hypothesized in the measurement model that
spiritual perspective, consisting of beliefs and practices, was an indicator of derived
meaning; however, we were not able to achieve a good-fitting model with spiritual
perspective as part of derived meaning. We then examined two alternative models, one with
and one without spiritual perspective as an independent variable. Both models had
acceptable fit indices; however the model that included spiritual perspective as an
independent variable was slightly better and explained more variance. In the final RIM,
spiritual perspective had significant direct positive relationships with social integration,
family environment, courageous coping, hope-derived meaning, and self-transcendence and
an indirect relationship with resilience. These findings support other literature indicating that
spirituality is increasingly recognized as an important aspect of holistic care for cancer
patients; it is consistently positively related to courageous coping and quality of life.47
Study Limitations
There are several limitations to this exploratory model test of the RIM. The test of the model
was based on combined data from two samples. These studies were completed in 1999 and
2004. While these data sets may not be reflective of current AYA experiences with cancer, it
is likely that the magnitude of relationships, rather than the processes themselves would
differ. The cross-sectional nature of the data is a limitation, in that the hypothesized
relationships may not hold across time. Although longitudinal data were obtained from the
RIM 2 study, we did not have an adequate sample size to examine the model with this group
separately or over time. The combined sample from RIM 1 and RIM 2 was heterogeneous in
terms of types of cancer, age at diagnosis, and time since diagnosis; a heterogeneous sample
may be beneficial in initial stages of theory testing, to reduce the risk of bias and increase
generalizability.48 We report information on several demographic variables to provide the
reader with additional sample information.
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All measures used were paper-and-pencil self-report scales. Self-report measures contain
inherent limitations, including distortion in recall, lack of objectivity, and social
desirability.48 However, self-report measures have value and are of interest in conveying
perceptions of experiences. The normal distribution patterns of the measures indicate that
social desirability was not a concern. The literature also indicates there is concern about the
truthfulness of responses provided by AYA self-reports.49 In our previous studies and the
RIM-related studies reported here, adolescents/young adults indicated they appreciated the
opportunity to participate as indicated by offers to forego the monetary incentive, thank-you
notes for the opportunity to think about some of their experiences, and pictures drawn on
return envelopes. This apparent high level of engagement in the study may be attributed to
links of the model and measures to the experiences of AYA derived from the model
generating studies.
Implications
Much of the research currently conducted with AYA focuses on medical concerns; we have
limited understanding of the role that positive health- and strengths-based perspectives
contribute to AYA outcomes. More research is needed to fully understand and enhance
positive health in AYA. We have previously published on the multiple ways RIM might be
used to guide positive health research.5 The following examples focus on positive health:
within social integration, we recommend research on ways AYA connect with healthcare
providers and interventions to improve AYA/provider communication; within family
environment, we recommend interventions to improve family communication as a way to
support AYA; and, given the highly significant contributions of spiritual perspective to
positive health outcomes, much work is needed to describe and support AYA as they clarify
their spiritual perspectives in the context of illness.
Based on this exploratory RIM, it is clear that illness-related distress needs to be addressed
in order improve outcomes. A pathology approach focuses primarily on symptom
management. However, physical symptoms are only one of many contributors to illness-
related distress. Interventions for uncertainty management for adults have been developed
and tested and could be adapted and evaluated for AYA with cancer.46,50
In summary, in this study we explored the fit of the Resilience in Illness Model to data
obtained from AYA with cancer. The model fit well with the data and supported most
hypothesized latent variables and paths. The revised model explained a large amount of
variance (.63-.76) in outcome variables of resilience and self-transcendence, and in the
mediating variable of hope-derived meaning. Small to moderate amounts of variance (.18 -.
52) were explained for the mediating variables of defensive coping, family environment, and
social integration. Part 2 of this paper describes results of a confirmatory test of the model in
AYA undergoing stem cell transplant for cancer and discusses implications for clinical
practice.
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Figure 1.
Hypothesized Exploratory Resilience in Illness Model (RIM) Latent Variables and
Relationships
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Figure 2.
Final Exploratory RIM Measurement Model
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Figure 3.
Final Exploratory RIM Structural Model
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Table 1
Exploratory Resilience in Illness Model (RIM) Latent Variables and Definitions
Illness-related Distress (Risk) The degree of illness-related uncertainty and disease and symptom-related distress perceived by the AYA.
Social Integration (Protective) The degree to which the AYA perceives a sense of connectedness with and support from friends and
health care providers in the midst of having cancer.
Family Environment (Protective) The degree to which the AYA perceives the family as adaptable, cohesive, effectively communicating,
and having family strengths.
Defensive Coping (Risk) The degree to which the AYA uses evasive and emotive coping strategies to deal with the cancer
experience.
Courageous Coping (Protective) The degree to which the AYA uses confrontive, optimistic, and supportant coping strategies to deal with
the cancer experience.
Derived Meaning (Protective) The degree to which the AYA uses hope and spiritual perspective to derive meaning from the cancer
experience.
Resilience (Process and Outcome) The process of identifying or developing resources and strengths to flexibly manage stressors to gain a
positive outcome, a sense of confidence/mastery, self-transcendence, and self-esteem.
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Table 2
Frequency Distribution of Demographic Data for RIM1 (n=128) and RIM 2 (n=74) Studies
Variable Study1 N (%) Study 2 N (%)
Sex
  Males 67 (52.3) 44 (59.5)
  Females 60 (46.9) 30 (40.5)
  Missing 1 (.8) 0 (0.0)
Current Age
  10 thru 13 years 23 (18.0) 19 (25.7)
  14 thru 15 years 26 (20.3) 31 (41.9)
  16 thru 17 years 36 (28.1) 19 (25.7)
  18 thru 19 years 27 (21.1) 4 (5.4)
  20 thru 26 years 15 (11.7) 1 (1.4)
  Missing 1 (.8) 0 (0.0)
Age at Diagnosis
  Birth thru 9 years 49 (38.3) --
  10 thru 13 years 38 (29.7) 19 (25.7)
  14 thru 15 years 20 (15.6) 31 (41.9)
  16 thru 17 years 13 (10.2) 19 (25.7)
  18 thru 21 years 5 (3.9) 5 (6.8)
  Missing 3 (2.3) 0 (0.0)
Time Since Diagnosis
  Newly diagnosed 7 (5.5) 74 (100.0)
  1 year 14 (10.9)
  2 thru 3 years 25 (19.5)
  4 thru 6 years 29 (22.7)
  7 thru 18 years 49 (38.3)
  Missing 4 (3.1)
Religious Preference
  Catholic 43 (33.6) 15 (20.3)
  Jewish 4 (3.1) 2 (2.7)
  Muslim 1 (.8) --
  Protestant 47 (36.7) 21 (28.4)
  Other 12 (9.4) 15 (20.3)
  No Preference 20 (15.6) 18 (24.3)
  Missing 1 (.8) 3 (4.1)
Race or Ethnic Background
 Asian American 6 (4.7) 4 (5.4)
 African American/Black 12 (9.4) 3 (4.1)
 Hispanic/Latino American 35 (27.3) 10 (13.5)
 Native American 3 (2.3) 5 (6.8)
 Non-Hispanic Caucasian American 62 (48.4) 46 (62.2)
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Variable Study1 N (%) Study 2 N (%)
 Other 5 (3.9) 2 (2.7)
 Missing 5 (3.9) 4 (5.4)
Religious Participation Missing
  Inactive 32 (25.0) 19 (25.7)
  1 to 2 times per year 19 (14.8) 16 (21.6)
  More than 4 times per year 29 (22.7) 12 (16.2)
  Weekly year round 44 (34.4) 24 (32.4)
  Missing 4 (3.1) 3 (4.1)
Annual Family Income
  Less than $20,000 38 (29.7) --
  $20,000 to $49,000 42 (32.8) --
  Greater than $50,000 29 (22.7) --
  Missing 19 (14.8) --
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